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Abstract of JP2002284884 

PROBLEM TO BE SOLVED: To provide a filler which can inhibit or prevent aggregation of particles when 
compounded with a resin, and a resin composition having the filler uniformly dispersed therein without 
aggregation. SOLUTION: The surface of the filler particle is coated with a polymer having an affinity for 
the filler. The coated filler is dispersed in another polymer matrix. 
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* NOTICES » 

JPO and MCI PI arc not responsible for any 
dosages causod by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.***» shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[ClaWsH " * 

[Claim 1) The filter by which the particle front face was covered with the polymer which has 
compatibility with a filler. 

[Claim 2] A filter is o filler according to claim t which is an inorganic filler. 
[Claim 3} An inorganic filler is o filler according to claim 2 which are at least one sort of filters 
chosen from the group which becomes a carbon material and a metaled oxide, a hydroxide, a 
carbonate, a sulfate, and a silicate list from a nitride. 

[Claim 4} An inorganic filler is a filler according to claim 2 which is a metal hydroxide. 

[Claim 5} The particle of a filler is a filler according to claim t to 4 by which surface treatment 

is beforehand carried out with the coupling agent or the fatty acid. 

[Claim 6} The polymer which has compatibility with a filler is a filler according to claim I which 
is the polymer which has a functional group. 

[Claim 7] A functional group is a filler according to claim 6 which is a carboxylic-acid radical 
or a carboxyiic anhydride radical. 

[Claim 8] The polymer which has compatibility with a filler is a filler according to claim 7 
chosen from the group which consists of an ocid-anhydride denaturetion ethylene- 
vinylacetoto copolymer, an acid - anhydride denaturation ethylene-ethyl acrylate copolymer, 
acid-anhydride denaturation ethylene / propylene rubber, acid-anhydride denaturation low 
density polyethylene, ocid-anhydride denaturation straight chain-like low density polyethylene, 
acid-anhydride denaturation potypropylene-ethylene / propylene copolymer, acid-anhydride 
denaturation styrene-butadiene rubber, and acid- anhydride denaturation hydrogenation 
styrene-butadiene rubber. 

[Claim 9] The resin constituent which comes to contain the filler by which the particle front 
face was covered with the first pofymer which has compatibility with a fitter, and the second 
polymer. 

[Claim 10] A filler is a resin constituent according to claim 9 which is an inorganic filler. 

[Claim 1 1] An inorganic filler is a resin constituent according to claim 10 which are at least 

one sort of fillers chosen from the group which becomes a carbon material and a metaled 

oxide, e hydroxide, a carbonate, a sulfate, and a silicate list from a nitride. 

[Claim 12] An inorganic filler is a resin constituent according to claim 10 which is a metal 

hydroxide. 

[Claim 13] The particle of a filler is a resin constituent according to claim 9 to 12 by which 
surface treatment is beforehand carried out with the coupling agent or the fatty acid. 
[Claim 14] The first polymer which has compatibility with a filter is a resin constituent 
accoroTng to claim 9 which is the polymer which has a functional group. 
[Claim 15] A functional group is a resin constituent according to claim 14 which is a 
carboxylic-acid radicol or a carboxyfic anhydride radical. 

[Claim 18] The polymer which has compatibility with a fitter is a resin constituent according to 
claim 15 chosen from the group which consists of an acid- anhydride denaturation ethylene- 
vinylacotate copolymer, an acid-onhydride denaturation ethylene-ethyl acrylate copolymer, 
acid-anhydride denaturation ethylene / propylene rubber, acid-anhydride denaturation low 
density poryethylene, acid-anhydride denaturation straight chain-like low density polyethylene, 
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acid-anhydride denaturation polypropylene-othyfene / propylene copolymer, acid-anhydride 
denaturation styrene-butadiene rubber, and acid-anhydride denaturation hydrogenation 
styrene-butadiene rubber. 

[Claim 1 7] The second polymer is a resin constituent according to claim 9 to 1 6 which is a 
propylene polymer or an ethylene polymer. 

(Claim 18] (1) The manufacture approach of the resin constituent according to claim 9 to 17 
characterized by kneading o filler ond the first polymer and subsequently kneading the mixture 
obtained at the process (1), and the second pofymer. 

[Claim 19] The manufacture approach of the resin constituent according to claim 9 to 17 
characterized by kneading the first polymer which has the compatibility of a filler and a filler, 
ond the second polymer. 

[Translation done.) 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the resin 
constituent containing the filler covered with the polymer which has compatibility with a filler 
in more detail, and such a filler, and such a resin constituent about the manufacture approach 
of a filler, the resin constituent containing it and a resin constituent On these descriptions, 
the vocabulary "filler" Becoming is used as what means not only a mere bulking agent but the 
various additives (compounding agent) added from the former for refining of resin. 
[0002] 

[Description of the Prior Art] Various fillers are blended with resin in order to improve the 
property. For example, in order to use metallic oxides, such as titanium oxide, as a pigment 
and to give fire retards ncy to resin, metal hydroxides, such as a magnesium hydroxide and an 
aluminum hydroxide, are blended, and a carbon fiber, a glass fiber, talc, a mica. etc. are 
blended as objects for reinforcement such as calcium carbonate, talc. clay, and a silica, as an 
object for loading. 

[0003] However, when a filler is blended with resin, filler particles condense, the lump of a 
filler particle is formed into a resin phase in many cases, homogeneity distributes a filler in a 
resin phase, and it is sometimes difficult generally, since the compatibility of resin and a filler 
is not so high to make the property of the whole resin into homogeneity. In order to prevent 
condensation of the filler in the inside of resin, generally the filler by which surface treatment 
was carriod out is used. A silane system, a tttanate system, an aluminum system, fatty-acid 
system fats and oils, the wax. the surfactant etc. are used for the finishing agent However, if 
a finishing agent does not choose a suitable thing, either, the problem lowering of mechanical 
strength, bending mitkiness and poor processing, etc. will be produced. 
[0004] 

(ProblemU) to be Solved by the Invention] The object of this invention is offering the filler 
which can control or prevent condensation of a particle, when it Wends with resin. Another 
object of this invention is offering the resin constituent distributed by homogeneity and its 



[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, then, this 
invention (A) The filler by which the particle front face was covered with the polymer which 
has compatibility with a filler, (B) The first polymer which has the compatibility of the resin 
constituent and (C) and (1) filler which come to contain the filler by which the particle front 
face was covered with the first polymer which has compatibility with a filler, and the second 
polymer, and a filler is kneaded. Subsequently The manufacture approach of the resin 
constituent which consists of kneading the manufacture approach of the resin constituent 
which consists of kneading the mixture obtained at the process (1) and the second polymer 
and the (D) filler, the first polymer, and the second polymer is offered. 
[0006] 

[Embodiment of the Invention] The filler of this invention covers the front face of the particle 
of the filler itself with the polymer which has compatibility with a filler. Although the fillers 
itself may be any of an inorganic filler or an organic filler, its inorganic filler is desirable. 



[0007] As an example of an inorganic filler, a carbon material and the oxide of metals (for 
example, alkali metal, alkaline earth metal, transition metals, etc.), a hydroxide, a carbonate, a 
sulfate, silicate, a nitride, etc. are mentioned. These are independent or can be used as 
mixture beyond two sorts or it Especially, since a metal hydroxide, for example, o magnesium 
hydroxide, an aluminum hydroxide, etc. can give fire retardancy to resin, they are especially 
desirable as a filler of the resin for wire coverings. 

[0008] The particle of the filler covered with a polymer in this invention remains as it is. and 
may be used, and surface treatment may be carried out by the coupling agent the fatty acid, 
or the fatty-acid salt in advance of the coat by the polymer. Since the dispersa»ility of a filler 
is improved by polymer coat even if it does not perform surface treatment by the coupling 
agent or the fatty acid, the polymer coat filler of this invention has high dispersfcility. As a 
coupling agent an amino silane coupling agent a vinytsilane coupling agent, an epoxy silane 
coupling agent a moto-chestnut ROKISH1 silano coupling agent etc. can be illustrated. As a 
fatty acid or its salt higher fatty acids or those salts, such as stearin acid and oleic acid, can 



[0009] The polymer which has compatibility with the filler used for the particle surface coating 
of a filler is a polymer which has a functional group preferably. As a functional group, they are 
a carboxyfic-acid radical or a carboxylic anhydride radical, an epoxy group, a hydroxy! group, 
an amino group, etc. Such a functional group can be introduced carrying out eopolyrnerization 
of the monomer which has a functional group, or by carrying out the graft polymerization of 
the monomer which has a functional group to a frame polymer. Especially, the polymer which 
has an acid- anhydride radical has high compatibility to the inorganic filler, especially the metal 
hydroxide. 

[0010] As a monomer for introducing a carboxylic-acid radical or a carboxylic anhydride 
radical, unsaturated carboxylic acid, its anhydride, or ester can be used, and. specifically, a 
maleic acid, tumeric acids, these anhydrides, monoester. or diester is mentioned. As a 
monomer which has an epoxy group, the compounds (for example, methyl gfycidyl ether, butyl 
gtycidyl ether, phenyl gfycidyl ether, etc.) which have a gfycidyl group can be illustrated, the 
ratio of the monomer which has a functional group to the whole polymer — usually — 0.01 to 
30 mass S — it is 0.1 to 10 mass % preferably. 

[001 1] Various polymers can be used as a polymer which introduces a functional group, 
propylene homopolymer. propylene block, or random copolymer whose desirable example is as 
follows, High density polyethylene (HDPE), straight chain-like low density polyethylene 
(LLDPE). Low density polyethylene (LOPE), super-low density polyethylene, potybutene. 
Polystyrene, an ethylene— vinytace to to copolymer, an ethylene-ethyl acrylate copolymer. An 
ethylene -methyl acrylate copolymer, ethylene-propylene rubber. Ethylene -but ene rubber, 
olefin system elastomers (for example, pofypropylene-ethylene / propylene copolymer), a 
styrene system elastomer (for example, with the end restricted phase by polystyrene) Rubber 
phases (block copolymer with porybutadiene (SBS, SBR) or polyisoprenes (SIS. SER). and 
these hydrogenation objects (SEBS. HSBR. SEPS. HS1R) etc.). Especially, the polymer which 
has an acid-anhydride radical as a functional group has high compatibility to the inorganic 
filler, especially the metal hydroxide. 

[001 2] Although on acid-anhydride denaturation ethylene -vinylacetate copolymer, an acid- 
anhydride denaturation ethylene-ethyl acrylate copolymer, acid-anhydride denaturation 
ethylene / propylene rubber, acid-anhydride denaturation low density polyethylene, acid- 
anhydride denaturation straight chain-like low density polyethylene, acid-anhydride 
denaturation porypropylene-ethylene / propylene copolymer, acid-anhydride denaturation 
styrene-butadiene rubber, and acid-anhyesride denaturation hydrogenation styrene-butadiene 
rubber are contained in the desirable example of the acid-anhydride radical content polymer 
which has compatibility with a filler, it is not limited to these. 

[0013] It is not limited especially that what is necessary is just to define suitably the amount 
of the polymer used for a coat by the application of a filler. 

[0014] The resin constituent of this invention comes to contain the second polymer different 
as preferably as the filler covered with the above polymers (the first polymer) from the first 



http:// www4.ipdl ncipi.go jp/cgr-bin/tran_web_cgi_ejje 



http://www4.ipd.neipi.gojp/cgr-bin/tfanjweb_Cgi_ejje 



JP.2002-284884.A [DETAILED DESCRIPTION] 



JP.2002-284884.A [DETAILED DESCRIPTION] 



4/9 <<— v 



polymer. What is necessary is just to choose especially the class of the second pofymcr m 
consideration of compatibility with the first polymer, and an application, although not limited. 
In the case of a wire covering application, for example, as the second polymer An olefin 
system polymer is desirable. For example, a propylene polymer (a homopolymer and propylene 
random, or block copolymer), polyethylene (high density polyethylene, straight chain-like low 
density polyethylene, and low density polyethylene — ) A polybutene polymer and polystyrene, 
such as super-low density polyethylene, and a styrene copolymer. An ethylene copolymer (an 
ethylene-vinylacetate copolymer, ethylene-ethyl-acrylate copolymer, etc.). An olefin system 
elastomer (porypropylene-ethylene / propylene copolymer), Styrene system elastomers 
(copolymer saturated by hydrogenation in the partial saturation double bond in a styrene- 
butadiene block copolymer, a styrene-ethylene-propylene block copolymer, or these 
copolymers) are mentioned. These polymers are independent or can be used as two or more 
sorts of mixture. 

[0015] When the first polymer is an acid-anhydride denaturation polymer, the second 
desirable polymer is a propylene polymer or an ethylene pofymer. As a propylene polymer, a 
propylene homopolymer and the propylene copolymers (for example, a propylene-ethylene 
block or a random copolymer etc.) which use a propylene as a principal component (more than 
50 mass \) can be illustrated. As an ethylene polymer, an ethyl en ehomopoly mer and the 
ethylene copolymers (for example, an ethylene-vinylacetate copolymer, an ethylene-ethyl- 
acrylate copolymer, an ethylene-methyl-methacrylate copolymer, etc.) which use ethylene as 
a principal component (more than 50 mass %) can be illustrated. 

[0016] The filler of this invention can be manufactured by mixing a non-covered filler and a 
polymer (first). Moreover, by mixing and kneading a non-covered filler, the first polymer, and 
the second polymer simultaneously, the first polymers with high compatibility with a filler 
surround a filter preferentially, and the coat filler of this invention is formed into a resin 
constituent. 

[0017] Although especially the manufacture approach of the resin constituent of this 
invention is not limited, the resin constituent of this invention is usually manufactured by 
kneading a non-covered filler and the first polymer and subsequently kneading the mixture 
and the second polymer which were obtained. Or the resin constituent of this invention can 
be manufactured also by kneading simultaneously the first polymer which has the compatibility 
of a non-covered filler and a filler, and the second polymer. Since the first polymer has high 
compatibility to the filler in the case of the latter, it is easy to adhere to a filler rather than 
the second polymer. Therefore, in a constituent, the first pofymer encloses a filler particle, 
•ogy { logy y MORUHO / with which the second polymer has filled up the space between coat 
fillers ]. i.e., the second pofymer. is a 'continuous phase", and the so-called "sea-island 
structure" where a coat filler is a "discontinuous phase" is formed. Logy [ such MORUHO ] is 
clarified with the electron microscope photograph of the resin constituent manufactured in 
the after-mentioned example. 

[0018] That what is necessary is just to choose suitably according to the class of the 
application of a resin constituent the first, and the second polymer, the class of non-covered 
filler, etc.. generally, the rate of the non-covered filler in a resin constituent refers to the 
amount blended with the conventional resin constituent, and should just determine it 
However, since dispersibility is good, therefore is distributed by homogeneity in a polymer 
rather than a non-covered filler, the coat filler of this invention has that it is little and also 
good, in order to be able to blend mostly depending on the case and to acquire the same 
effectiveness as reverse rather than the conventional loadings. 

[0019] In addition to the above-mentioned filler, in the resin constituent of this invention, 
various compounding agents can be added according to the application of a constituent For 
example, as an example of the compounding agent in the case of using a resin constituent as 
a wire covering ingredient, there are a thermostabilizer, metal deactivators (antioxidant etc ) 
(copper inhibitor etc ). lubricant (fatty-acid system lubricant, fatty-acid amide system 
lubricant, metallic soap, hydrocarbon system lubricant (wax), ester system lubricant, silicone 
system lubricant, etc ). a coupling agent, softening agents (process oil etc ) and a bridge 



formation assistant 

[0020] The resin constituent of this invention can construct a bridge, when using for example, 
for a high heatproof application by the application. Although bridge formation can be 
performed by blending a chemistry cross linking agent a radiations (for example, urtraviolet- 
rays. electron ray. etc.) exposure may perform it 

[0021] The resin constituent of this invention can construct a bridge, when using for example, 
for a high heatproof application by the application. Although bridge formation can be 
performed by Wending a chemistry cross linking agent a radiations (for example, ultraviolet- 
rays, electron ray. etc.) exposure may perform rt 

[0022] When using the resin constituent of this invention as a wire covering ingredient 
preferably A resin constituent (a) polypropylene polymer 60-97 mass sections (preferably 70 
- 90 mass section), (b) The polymer 3 which denaturalized by the acid-anhydride radical 
content monomer of 0.1 - 10 mass % - 40 mass sections (preferably 10-30 mass section) 
(however, the sum of (a) and (b) is the 1 00 mass sections), and (c) metal hydroxide 30 - the 
200 mass sections (preferably SO - 160 mass section) are included. As a pofymer (b) which 
denaturalized by the acid-anhydride radical content monomer, an acid-anhydride denaturation 
ethylene-vinylacetate copolymer, an acid- anhydride denaturation ethylene-ethyl acrylate 
copolymer, acid-anhydride denaturation ethylene / propylene rubber, acid- anhydride 
denaturation low density polyethylene, acid-anhydride denaturation straight chain-like low 
density polyethylene, acid-anhydride denaturation porypropylene-ethylene / propylene 
copolymer, acid-anhydride denaturation styrene-butadiene rubber, acid -anhydride 
denaturation hydrogenation styrene-butadiene rubber, etc. can use it preferably. 
[0023] 

[Example] Hereafter, an example is shown and this invention is explained concretely. 
Example 1 block polymer PP: Propylene-ethylene block copolymer (Tokuyama polypropylene 
RBby Tokuyama. Inc. 6 1 OA; melt flow rate (MFR) (230 degrees O) 2.16kg load =0.5g / 10 
minutes (80 mass sections), and MAH-SEBS (the double bond of the block copolymer of 
styrene and a butadiene is saturated by hydrogenation tough tech ( by Asahi Chemical Co.. 
Ltd. ] Ml 91 3; — ) The styrene system elastomer (20 mass sections) and magnesium hydroxide 
(unsettled) (90 mass sections) which denaturalized by the maleic anhydride were kneaded at 
250 degrees C with the twin screw extruder. 

[0024] The microphotography of the obtained constituent was taken by the following 
approaches. A photograph was taken with the acceleration voltage of lOOkV, using the 
Hitachi. Inc. transmission electron microscope (TEM) H-800 as an electron microscope First, 
the sample was cut to about 10-micrometer thickness with the microtome for electron 
microscopes, and the RUAN1UMU acid (2% water solution) dyed (2 hours). Subsequently, 
embedding of the dyed sample was carried out into the epoxy resin, and TEM observation was 
carried out by ultrathin sectioning. The acquired scanning electron microscope photograph is 
shown in drawing I . 

[0025] In drawing 1 . the particle of the about 6 angle configuration in a photograph center 
section and the particle of a surrounding long and slender configuration are particles of a 
magnesium hydroxide, the deep part of the periphery of each particle is the layer of the first 
polymer "an acid-anhydride denaturation hydrogenation styrene-butadiene elastomer" which 
has covered the particle, and the continuous phase of the second polymer "polypropylene" is 
filling the space between particles A filler particle is hardly condensed but is often in the 
continuous phase of the second polymer distributed so that this microphotography may show 
[0026] It replaces with example of comparison 1 MAH-SEBS. and is SEBS (lough tech HI 041 
by Asahi Chemical Co . Ltd.. except having used the styrene system elastomer which 
saturated the double bond of the block copolymer of styrene and a butadiene by 
hydrogenation. like the example 1. the constituent was prepared and the microphotography 
was taken ) The obtained microphotography is shown in drawing 2 

[0027] It mixed m the shown amount and the component shown in two to examples 2-41 and 
example of comparison 5 tables 1-8 was kneaded at 250 degrees C with the twin screw 
extruder the obtained constituent — a stranded wire — a conductor extrusion molding 
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was carried out to the perimeter of 0.5sq {7/0.32 annealed copper wire: stranded wire which 
consists of seven annealed copper wire with a diameter of 0.32mm) by 0.28mm of thickness of 
covering. The dice and nipple whose diameters are 1 .40mm and 0.88mm. respectively were 
used, end eitrusion temperature was used as 210-230 degrees C of dices, and 200-240 
decrees C of cylinders, and carried out extrusion molding to extrusion molding by part for 
linear velocity/of 50m. 

[0028] In addition, the code in a table, and the semantics and the content of a component 
name are as follows. 

- Block polymer PP . propylene-ethylene block copolymer (Tokuyoma polypropylene RBby 
Tokuyama, Inc. 61 OA: melt flow rate (MFR) (230-degree-C, 2.16kg load) =0.5g / 10 minutes). 
[0029] - MAH-EVA : the ethylene -vinylacotate copolymer which denaturalized by the malcic 
anhydride (HPR[ by Mitsui E. L du Pont de Nemours chemical incorporated company ] VR103: 
consistency =0.96: Shore A degree-of-hardness 60;MFR(l90-degroe-C. 2.16kg load) =8g /. 10 
minutes). 

- MAH-EEA : the ethylene-ethyf-acrylate copolymer which denaturalized by the maleic 
anhydride (HPR[ by Mitsui E. I. du Pont de Nemours chemical incorporated company ] AR201: 
consistency =0.94; Shore A degree-of-hardness 51;MFR(190-degree-C. 2.16kg load) =7g /. 10 
minutes). - MAH-EPR : ethylene -propylene rubber which denaturalized by the maleic 
anhydride (JI£I S R incorporated company make T7741 P; consistency =0.68; Shore A 
degree-of-hardness 57;MFR( 1 90-degroe-C. 2.16kg load) =t).9g /. 10 minutes). 

- MAH-LDPE : low density polyethylene which denaturalized by the maleic anhydride (ADTEX 
ERby Japan poryolofine incorporated company 5I0E: consistency =0.91: Shore D degree-of- 
hardness 47:MFR(230-degree-C. 2.16kg load) =2.2g /. 10 minutes). 

- MAH-LLDPE : straight chain-like low density polyethylene which denaturalized by the 
maleic anhydride (ADTEX ER621 by Japan poryolefine incorporated company F; consistency 
=0.91: Shore D degree-of-hardness 45;MFR(230-degree-C. 2.16kg load) =3.Sg /. 10 minutes). 
[0030] - What denaturalized the polymer (Tokuyama 310 J: consistency =0.88; Shore D 
dogree-of-hardness 28:MFR(230-degree-C, 2.16kg load) =1.5g /. 10 minutes) of MAH- 
PP/EPR:PP and EP by the maleic anhydride of 1 mass %. 

- MAH-HSBR : what denaturalized hydrogenation styrene butadiene rubber (DYNARON 1320 
by JIE1 S R incorporated company P; consistency =0.89: Shore A degree-of-hardness 41;MFR 
(230-degree-C, 2.16kg load) =3.5g /. 10 minutes) by 1* of the weight of the maleic anhydride. 

- MAH-SEPS : what denaturalized the hydrogenation styrene isoprene block copolymer 
(SEPUTON 2043 by KurarBy Co.. Ltd.: consistency =0.89; Shore A degree-of-hardness 
38;MFR(230-degree-C. 2.16kg load) =4g /. 10 minutes) by t% of the weight of the maleic 
anhydride. 

[0031] - Magnesium-hydroxide A : vinylsilane coupling agent treated water magnesium oxide 
(consonance chemical-industry incorporated company make, mean particle diameter of 1.0 
micrometers). 

- Magnesium-hydroxide B : unsettled magnesium hydroxide (consonance chemical-industry 
incorporated company make: mean particle diameter of 1.0 micrometers). 

- Antioxidant : hindered phenol system antioxidant (trade name "Tomi Knox TT" (the 
Yoshitomi fine chemical incorporated company make)). 

[0032] About the cable obtained in examples 2-41 and the examples 2-5 of a comparison, it is 
JASO(Japanese Society of Automotive Engineers of Japan) D about fire retardancy. tensile 
Strength/elongation, and abrasion resistance. It measured based on 611-94. The test method 

is as follows. 

[0033] (Fire retardancy) The cable was cut down in die length of 300mm. and it considered as 
the test piece. Next, each test piece was put into the iron trial box. and it supported 
horizontally, using the Bunsen burner with an aperture of 10mm. the head of a reducing flame 
was applied until it burned within in 30 seconds after the test piece center-section bottom, 
and tho lingering flame time after removing flame calmly was measured. This lingering flame 
time considered less than 15 seconds as acceptance, and made the thing exceeding 15 
seconds the rejection. 
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I) EPR ' ethylene-propylene rubber (EP02 by JIEI S R incorporated company P: consistency 
=0.86: Shore A degree-of-hardness 55:MFR( 190-degree-C. 2.16kg load) =3.2g /. 10 minutes) 
[0039] 

[A table 4] 
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[0040] 
[A table 5] 



(Abrasion resistance) Abrasion resistance was measured by the blade going method. The 
cable was cut down in die length of 750mm. and it considered as the test piece. Under the 
room temperature of 25 degrees C. the covering material front face of the test piece fixed on 
the base was gone to the blade and come back over die length of 1 0mm to shaft orientations, 
covering material was worn, ond the count of o round trip until FUREDO contacts a conductor 
was measured by wear of the covering material at the time of making a blade go at per minute 
50 times of rates by 7 Ns of loads. Subsequently, tho test piece was moved 100mm. it rotated 
90 degrees clockwise, and the above-mentioned measurement was repeated. This 
measurement was performed a total of 3 times about the same test piece, and the minimum 
value considered 1 50 times or more as acceptance. 

[0034] (Tensile strength and *»** elongation) The cable was cut down in die length of 150mm. 
it considered as the ring specimen (annular object of only covering material) except for the 
conductor, and the marked line wos inscribed on the center section at intervals of 50mm. And 
after attaching the ends of a test piece in tho chuck of a tension tester under tho room 
temperature of **5 degrees C. the load at the time of cutting of tension and a test piece and 
the distance between the marked lines were measured by part for 23 speed-of-testing/of 
200mm. About **** elongation. 125% or more of thing was considered [ tensile strength ] for 
the 15.7 or more MPas thing as acceptance. 

[0035] The hand feel estimated flexibility at the time of electrio-wire bending. The existence 
of mustached formation estimated workability at the time of electric-wire terminal scalping 
The thing without a mustache was considered as acceptance. A result is shown in tables t-8. 
In addition, the amount of the component in a table is the "mass section." 
[0036] 

[A table I] 
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[0037] 
[A table 2] 
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[0041] 

[A table 6] 
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[0042] 
[A table 7] 
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2) HS8R : hydrogenation styrene butadiene rubber (DYNARON1320 by JIEI S R incorporated 
compony P: consistency = 0.89;MFR(230-degreo-C. 2.16kg load) =3.5g /. 10 minutes). 
[0043] 

(A table 8] 
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3) SEPShydrogenation styreneHsoprene block copolymer consistency =0.89MFR(230- 
degree-C, 2.16kg load) =4g / 10 minutes. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the electron microscope photograph in which the organization of a resin 
constituent which got in the example 1 is shown. 

[Drawing 2] It is the electron microscope photograph in which the organization of a resin 
constituent which got in the example 1 of a comparison is shown. 



[Translation done.] 
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